Figure SI-1. X-ray diffraction (XRD) pattern of Ga 2 S 3 . The XRD sample was prepared by finely grinding the small crystals of Ga 2 S 3 into a powered form. The measurement range is from 15 to 70. A JCPDS diffraction data of Ga 2 S 3 with the monoclinic phase is also included for comparison.
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Figure SI-1. X-ray diffraction (XRD) pattern of Ga 2 S 3 . The XRD sample was prepared by finely grinding the small crystals of Ga 2 S 3 into a powered form. The measurement range is from 15 to 70. A JCPDS diffraction data of Ga 2 S 3 with the monoclinic phase is also included for comparison.
To confirm the crystalline phase of the as-grown Ga 2 S 3 , powdered X-ray diffraction (XRD) measurement by using the small (ground) crystals of Ga 2 S 3 (i.e. powdered form) was implemented. Figure SI-1 shows the XRD result of the as-grown Ga 2 S 3 .
Many diffraction peaks are observed in the angular range (2) between 10 and 70 owing to the lower symmetry of monoclinic structure of Ga 2 S 3 comprised in the unit cell. The relative narrowed line-width broadening for each diffraction peak feature indicated that high crystalline quality of Ga 2 S 3 was existed in the as-grown crystals as comparing to those of the other polycrystalline thin-film forms. 
